Introduction
According to the systematic review by Natoli et al, 1 the prevalence of migraine is 0%-5.1%, with estimates typically in the range of 1.4%-2.2%. Based on the Global Burden of Disease Survey 2010 conducted by the World Health Organization (WHO), migraine was ranked as the seventh highest cause of disability in the world, accounting for 2.9% of all years of life lost to disability. 2 In addition to the significant socioeconomic burden that migraine imposes on societies, migraine negatively affects many aspects of patients' personal lives, including career, social activities, leisure time and family. 3, 4 Successful migraine management depends on the clinician's approach, a patient's compliance and realistic expectations. 5 Many patients become nonadherent to therapy because of the perceived ineffectiveness of medication or the occurrence of drug side effects. These reasons were commonly cited among people with headache and migraine who used other forms of complementary and alternative methods (CAMs) and often combined them with standard pharmacological treatments. [6] [7] [8] to suffer from more intense headaches for a longer period of time, have comorbid mental health conditions and experience more negative life impacts from migraine compared to non-CAM users. 9 Vitamins, diet, massage, acupuncture, relaxation/meditation, biofeedback, light avoidance and hot/ cold therapy belonged to the most popular therapies. 9 Although evidence for CAM effectiveness is often controversial, there is some evidence that patients with migraine may benefit from cognitive-behavioral therapies including relaxation and biofeedback, minerals (eg, magnesium), vitamins (eg, pyridoxine), herbal supplements (eg, butterbur, ginkgolide B), other dietary supplements (eg, coenzyme Q10) and traditional healing techniques such as acupuncture. 10, 11 An updated review on acupuncture for the prevention of episodic migraine included 22 trials with 4,985 participants. The authors concluded that adding acupuncture to the symptomatic treatment of attacks reduces the frequency of headaches and may be at least similarly effective as treatment with prophylactic drugs.
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At the same time, acupuncture showed a lower risk of serious adverse reactions than many orthodox medical treatments. 12, 13 In the Czech Republic, the prevalence of Traditional Chinese medicine (TCM) use during the last 30 days among the general population was 1.5% in 2011, which is slightly lower compared with other countries. 14, 15 There has been greater focus on this mode of CAM therapy in recent years, especially after the opening of the first University Center for Traditional Chinese Medicine at the University Hospital Hradec Kralove in 2015 in the Czech Republic. 16 Currently, acupuncture is well regulated and practiced by a minimum of 500 physicians certified in acupuncture. 17 Currently, no data are available on acupuncture effectiveness among Czech migraine patients. The goal of this study was to evaluate the short-and long-term effectiveness of 14 adjuvant sessions of acupuncture with conventional treatment administered over the course of 3 months compared with standard pharmacological treatment alone in patients with clinically diagnosed migraine. The reduction in migraine day frequency was assessed as the primary outcome. The number of patients with a reduction of migraine days .50%, migraine duration and intensity, reductions in relief medication use and quality of life were monitored and assessed as secondary outcomes. The outcomes were evaluated at baseline and at 3 and 9 months after randomization to determine the shortand long-term benefits of acupuncture.
Methods

study design and setting
This was an open-label randomized controlled clinical trial. The study occurred at the Czech-Chinese Center for Traditional Chinese Medicine at the University Hospital Hradec Kralove between October 2015 and April 2017.
Patients
Patients between 18 and 70 years of age with a history of migraine for at least 12 months and a minimum of 4 days of migraine per 4 weeks attending the neurology outpatient clinic at the University Hospital Hradec Kralove were consecutively enrolled in this study. All patients were diagnosed with migraine with or without aura by board-certified neurologists according to the criteria of the International Classification of Headache Disorders. 18 The participants were informed about acupuncture benefits and side effects and provided a written informed consent before study entry. This study was approved by the ethics committee of the University Hospital Hradec Kralove. The trial was registered under DRKS00009803.
Patients were excluded if they were pregnant; had malignancy; had experienced acupuncture treatment for the face, hands, legs or front part of the body in the past 6 months; had a history of head or neck injury; had severe arrhythmia or heart failure, brain tumor, epilepsy and hemophilia; had participated in another clinical trial in the past 6 months; were unable to distinguish between migraine and tensiontype headache and were using anticoagulants or Chinese herbal medicines.
The patients were allocated to either the acupuncture group or the waiting-list control group that received delayed acupuncture treatment after the end of the 6-month follow-up period.
intervention
In this study, traditional Chinese-style acupuncture was used and treatments were conducted by a specialized acupuncturist with a master's degree in acupuncture and .15 years of clinical practice in acupuncture. The acupuncture points were selected according to traditional classic and systematic reviews of ancient and modern literature on acupuncture for migraine. 19 During the 12-week treatment period, acupuncture treatment was performed 14 times. Acupuncture occurred twice a week in the first 4 weeks, once a week during weeks 5-8 and once every 14 days during the last month. A semi-standardized acupuncture treatment protocol was used. The locations of the acupuncture points were determined according to the WHO standards of acupuncture nomenclature. 20 The protocol was composed of a set of mandatory and optional acupuncture points ( 
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acupuncture in migraine prophylaxis the acupuncturist, with a limit of 9-12 needles introduced at each acupuncture session in total. Acupuncture needles with a diameter of 0.20 mm and a length of either 25 or 40 mm were used according to the locations of the acupuncture points. 21 The depth of acupuncture needle insertion was 10-30 mm according to the location of the acupuncture point. Acupuncture needles were introduced after local skin disinfection. When an acupuncture needle was introduced, a specific sensory perception called the De Qi sensation (a complex feeling including soreness, numbness, heaviness, distention and dull pain at the site of needle placement) was experienced by a patient. Acupuncture needles were left in the acupuncture point for 25 minutes.
A full case history was taken by the acupuncturist, together with tongue and pulse examinations, to arrive at an individual diagnosis in accordance with the principles of TCM. Although all patients in the study had migraine, this corresponded to several TCM patterns, making individual diagnosis essential. The same acupuncturist carried out the treatments according to a semi-standardized acupuncture treatment protocol.
The patients were informed about acupuncture as follows: "In this study, traditional Chinese style acupuncture will be used. This type of acupuncture is similar to the acupuncture treatment used in China." Minimal discussion related to treatment was held between the study participants and the acupuncturist to reduce placebo effects from the patienttherapist interaction.
standard pharmacological treatment
During this study, the patients in the waiting-list control group used standard pharmacological treatments following the appropriate guidelines (Headache Classification Subcommittee of the International Headache Society, 2004).
Additionally, the patients in the intervention group were allowed to take their prophylactic medications and analgesics as needed (eg, beta blockers, tricyclic antidepressants, divalproex, topiramate, or in cases with insufficient effect monoamine oxidase inhibitors, flunarizine or gabapentin).
rationale for the comparator False acupuncture was not done. The reason for the decision not to include a control group of patients is the analysis of fake acupuncture studies published in the Cochrane Systematic Review. 22 An analysis of 12 clinical trials using false acupuncture showed that acupuncture points used for migraine prophylaxis are not specific. The acupuncture effect in the analysis was the same in the true acupuncture group and in the false acupuncture group. Another conclusion of the analysis was the observation that a large proportion of the patients with migraine included individuals who were susceptible to placebo effects. Fake acupuncture also plays a role because acupuncture points can vary in size. In the case of false acupuncture performed 1-2 cm from the acupuncture point, the acupuncture point can be stimulated (the difference between the effect of true acupuncture vs false penetrating acupuncture was 7%, and the difference in the effect of true acupuncture vs false non-penetrating acupuncture was 15%). 23, 24 Outcome measures
Primary outcome
The primary outcome was the difference in the number of migraine days during the last 4 weeks before randomization (baseline period) and at weeks 12 and 36 after randomization. A migraine day was defined as a headache lasting for at least 30 minutes to 4 hours (believed by the subject to be a migraine that was relieved by medication) or $4 hours and had at least two of the following (unilateral location, pulsating quality, moderate or severe intensity and aggravation by or causing avoidance of routine physical activity). Moderate to severe pain intensity was defined as a cutoff of 30 mm on a 100 mm visual analog scale (VAS). 25 
secondary outcomes
The secondary outcome measures included reduction in migraine attacks, headache intensity (mm) and duration (hours), reduction in the use of relief medication (Anatomical Therapeutic Chemical Classification System/defined daily doses [ATC/DDDs]) and the number of patients with a reduced monthly frequency of migraine days by $50% over 4-week period. 26 Distinct attacks were defined as attacks separated by an entire 24-hour period of freedom from 
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Musil et al headache as recommended by the guidelines for controlled trials of drugs in migraine. 27 Pain intensity was assessed on a 10-point visual analog scale (VAS). All patients completed daily diaries of headaches and medication starting 4 weeks prior to randomization up to the 6-month follow-up. Migraine-specific quality of life was also evaluated using the Migraine Disability Assessment Scale (MIDAS). 28 Questionnaires were completed at baseline, 12 weeks after the end of acupuncture treatment and at the 6-month follow-up in the respective study groups.
In addition, adherence to acupuncture treatment was assessed. Adverse reactions to acupuncture were monitored based on Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA) guidelines. 29 Data on sociodemographic characteristics such as age, sex, education, family income, marital status, religion, self-perceived health, comedication and comorbidites were collected using self-reported questionnaire. Medical data were verified against electronic patient medical records at the University Hospital Hradec Kralove. The STRICTA recommendations and CONSORT guidelines on randomized controlled trial (RCT) reporting were followed. 29, 30 statistical analysis sample size
The sample size was determined relative to the achievement of a significant alpha result ,0.05 with a probability of at least power =1-beta $0.8, assuming an effect of an average size of at least f=0. 25 . When determining the correlation between measures ~0.5, GPower counted the necessary net number of people as n=76 with consideration for possible losses due to insufficient adherence or other reasons for lost observations. Therefore, we accepted 91 patients, including 86 who met the criteria and were submitted to randomization. 31 
randomization
Block randomization was used, with 12 participants in each block. The randomization criteria were age, sex and the number of headache days during the past 4 weeks.
Data processing and analysis
An independent researcher prepared the computer-generated randomization. Independent assistants who entered and assessed the data were blinded to the treatment allocation.
Descriptive statistics were computed for the variables of interest. To compare the data within and between the groups, parametric and nonparametric tests were used based on data normality. Calculations were based on the intention-to-treat population. The resulting significance level for a single comparison was 0.05. The statistical analysis was performed using the software SPSS version 18.0.
Results
Patients' characteristics
Baseline patients' characteristics are shown in Table 2 . No differences were found between the intervention and control groups at baseline. A total of 91 patients were enrolled in this study. Eighty-six patients were ultimately entered into the intention-to-treat analysis. The flow diagram is presented in Figure 1 .
adherence to acupuncture
In all, 67% of the acupuncture patients completed all acupuncture sessions (mean, 13.5; median, 14 [interquartile range [13] [14] ). The number of needle insertions per subject per session was 16.3 (range: 14-20). 
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acupuncture in migraine prophylaxis effectiveness after the 12-week intervention and the 6-month follow-up
Migraine days
After 12 weeks of acupuncture, the number of migraine days was reduced by 5.5 vs 2.0 days in the acupuncture and waiting-list control groups, respectively, with a statistically significant inter-group difference of 2.0 migraine days (95% CI: −4 to −1). A significantly greater reduction in the number of migraine days per 4 weeks was achieved at the end of the 6-month follow-up period in the acupuncture vs control groups (∆ −4.0; 95% CI: −6 to −2).
A statistically significant difference in the number of responders to treatment was observed (response defined as at least a 50% reduction in average monthly migraine day frequency) in the acupuncture vs waiting-list control groups (50% vs 27%; p,0.05) at the end of the intervention. A significantly greater percentage of responders to treatment was noted in the intervention vs control groups at the 6-month follow-up (81% vs 36%; p,0.001).
No significant differences in pain intensity and duration were noticed within or between the groups (Table 3) .
symptomatic medication intake
The acupuncture group showed a larger reduction in symptomatic medication intake compared to the waiting-list control group after the end of acupuncture (∆ −2.7; 95% CI: −5.2 to −0.7) and at the 6-month follow-up (∆ −3.0; 95% CI: −5.8 to −0.7; Table 3 ).
Migraine Disability assessment scale (MiDas)
The mean scores on the migraine-specific quality of life questionnaire as measured by the MIDAS significantly decreased in both groups, and no inter-group difference was detected (−18.2 vs −10.7; p.0.05) at the end of the intervention (Table 3) . 
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At the end of the 6-month follow-up period, a significant reduction in the MIDAS score was noted only in the acupuncture group with no significant inter-group difference (−15.8 vs −6.2; p.0.05).
Nevertheless, a statistically significant difference was observed between the number of patients with mild (grades I and II; mean score 0-10) vs moderate and severe disability (grades III and VI; mean score .10) before and after the intervention and at the follow-up in favor of the acupuncture group (mild vs moderate/severe disability; week 0 -acupuncture: 6.4%/93.5% vs control: 0%/100%; week 12 -acupuncture: 38%/62% vs control: 16%/84%, week 36: 40%/60% vs control: 13%/87%; p,0.05).
adverse events
One mild and common adverse event was reported during the 3-month course of acupuncture. Facial hematoma resolved within 2 days without medication or medical help.
Discussion
This was a randomized clinical trial investigating shortand long-term effectiveness of acupuncture for migraine prophylaxis. Currently, prophylactic treatment is indicated in specific cases with the goals of reducing the frequency of migraine attacks, decreasing the consumption of acute medications, improving the quality of life of the patient, reducing the cost of treatment and reducing the risk of migraine transformation into a chronic condition. Acupuncture is one of alternative prophylactic methods with the advantage of absent interactions with chronic medications.
The effectiveness of an individual prophylactic drug is difficult to assess accurately; however, it is estimated in 50% of patients on average. 32, 33 Amongst the most common prophylactic drugs are beta blockers, tricyclic antidepressants and divalproex sodium (DVPX), the latter being a topiramate.
In this regard, beta blockers are widely used in the prophylactic treatment of migraine, resulting in an estimated .50% reduction in attack frequency. 34 On the other hand, Silberstein et 
acupuncture in migraine prophylaxis
A total of 176 patients were randomized (44 placebo, 132 DVPX); of them, 171 provided efficacy data and 137 completed the study. The mean reduction in migraine frequency (per 4 weeks) as a result of DVPX treatment was of 1.7 (500 mg), 2.0 (1,000 mg) and 1.7 (1,500 mg), whereas only a mean reduction of 0.5 migraine attacks was observed in the placebo group (p#0.05 vs placebo). Concerning DVPXtreated patients, 44%-45% achieved a $50% reduction in migraine attack frequency (p#0.05 vs placebo), as opposed to only 21% of placebo patients. Based on these observations, the recommended initial DVPX dose in migraine prophylaxis is 500 mg/day, although some patients could benefit from higher doses. 36 On the other hand, amitriptyline is the only antidepressant able to prevent migraines, as observed in placebo-controlled trials (effect size, 0.62; 95% CI: 0.15-1.1). 37 Obtained data from the Cochrane Database of Systematic Reviews showed an association between acupuncture and a moderate reduction in headache frequency in comparison with control patients (four trials, 2,199 participants; standardized mean difference [SMD] =0.56; 95% CI: −0.65 to −0.48); However, these findings were statistically heterogeneous (I 2 =57%; moderate quality evidence). 11 In our study, half of the patients undertaking acupuncture showed at least a 50% reduction in average monthly migraine day frequency and the improvement persisted over 6 months. Compared to other work, Linde et al showed that the number of days with headaches of moderate or severe intensity decreased by a mean (SD) of 2.2 days (2.7 days) in an acupuncture group between baseline and weeks 9-12, which is similar to our results. 38 The goal of prophylactic treatment is not only to reduce the frequency of migraine attacks but also to reduce the consumption of acute medications. The acupuncture group showed a greater reduction in symptomatic drug intake compared to the waiting-list control group after the end of the intervention (∆ −2.7; 95% CI: −5.2 to −0.7) and at the 6-month follow-up (∆ −3.0; 95% CI: −5.8 to −0.7). The acupuncture effect of reduced symptomatic medication consumption was also demonstrated in other works. 19, 38 The MIDAS questionnaire is a standardized questionnaire that assesses the ability to work and conduct daily life activities on five dimensions. Acupuncture treatment at the end of the 6-month follow-up revealed significantly reduced MIDAS scores. The findings of the current study are supported by the study by Facco et al. 39 The advantages of our study are assessment of both a shortand a long-term effect of acupuncture as well as its safety, following guidelines 1) for controlled trials on migraine and 2) reporting interventions in controlled trials of acupuncture and low dropout rates. Our study has several limitations. Patients entering the study were not blinded and may have had strong treatment preferences for acupuncture, which may have introduced adjuvant treatment effect. On the other hand, nonspecific effects most likely affected both the intervention as well as the waiting-list control group evenly since both groups showed improvement in the number of migraine days and symptomatic medication use after 12 and 36 weeks of randomization. Occurrence of spontaneous improvement could not also be ruled out. Nevertheless, we monitored selected non-specific factors in the study and the results will be presented separately. Among patients with migraine, acupuncture was associated with a short-and a long-term reduction in the number of migraine days and symptomatic medication intake during the last 4 weeks. Acupuncture is an alternative treatment modality for patients suffering from frequent migraine attacks, especially those who do not consume regular oral medications due to fear of possible side effects. It is also an alternative therapy for patients who do not show an adequate response to standard prophylactic treatment.
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